E3 SUMO ligase AtSIZ1 regulates the cruciferin content of Arabidopsis seeds.
Arabidopsis thaliana E3 SUMO ligase SIZ1 (AtSIZ1) controls vegetative growth and development, including responses to nutrient deficiency and environmental stresses. Here, we analyzed the effect of AtSIZ1 and its E3 SUMO ligase activity on the amount of seed proteins. Proteomic analysis showed that the level of three major nutrient reservoir proteins, CRUCIFERIN1 (CRU1), CRU2, and CRU3, was reduced in the siz1-2 mutant compared with the wild type. However, quantitative real-time PCR (qRT-PCR) analysis showed that transcript levels of CRU1, CRU2, and CRU3 genes were significantly higher in the siz1-2 mutant than in the wild type. Yeast two-hybrid analysis revealed direct interaction of AtSIZ1 with CRU1, CRU2, and CRU3. The sumoylation assay revealed that CRU2, and CRU3 proteins were modified with a small ubiquitin-related modifier (SUMO) by the E3 SUMO ligase activity of AtSIZ1. Additionally, high-performance liquid chromatography (HPLC) analysis showed that the amino acid content was slightly higher in siz1-2 mutant seeds than in wild type seeds. Taken together, our data indicate that AtSIZ1 plays an important role in the accumulation and stability of seed storage proteins through its E3 ligase activity.